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© A securing arrangement so executed as to be tripped on actuation. 



© A securing arrangement so executed as to be 
tripped for release on actuation for the purpose of 
changing the state of an attached item of equipment, 
it is so executed" as to secure the equipment by 
means of a loadable link (8) in a securing position. 
The equipment can be released by means of a 
tripping arrangement (36, 37, 42) by breaking the 
link by the actuation of an actuating arrangement - 
(20, 32) by means of a specific factor such as a 
change in pressure. The link consists of a device 
which is capable of being cut through, such as a 
cable (8). The tripping arrangement comprises a 
knife (36, 37) provided with an edge so arranged as 
to be moved by the effect of the force of a tensioned 
t— spring (42) into a position in which the cable is cut 
^through. The actuating arrangement (20, 32) is so 
^arranged as to hold the knife in its first position by 
q means of a locking arrangement (26), and as to 
00 release the knife so that it will adopt its second 
Opposition upon actuation by means of said factor. 
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A securing arrangement so executed as to be tripped on actuation 



The present invention relates to a securing 
arrangement so executed as to be tripped on ac- 
tuation for the purpose of changing the state or of 
enabling a change in the state of an attached item 
of equipment and comprising connection devices 
for the equipment, which is so arranged by means 
of a loadable link as to hold the equipment in a 
securing position, and which is so arranged by 
means of a tripping arrangement by breaking the 
link as to release the equipment on the pre-deter- 
mined actuation of an actuating arrangement by 
means of a specific factor such as a change in 
pressure. 

Equipment for various purposes is available 
which is held in a position of readiness or in an 
active position by means of a securing arrange- 
ment By tripping the locking arrangement the 
equipment can be caused to adopt another posi- 
tion, which means in the first case that it is ac- 
tivated or is capable of being activated, and in the 
second case that it is passivated. Tripping can be 
effected by various means, for instance through the 
influence of a physical factor such as pressure or 
temperature when its value exceeds or falls below 
a certain limit. The aim of the invention is thus to 
enable an Item of equipment to be brought to a 
certain state by relatively simple, mechanical 
means without the application of any servo force, at 
any rate not of any significant magnitude. 

An example of equipment which it may be 
wished to actuate in the manner described is pro- 
vided by fire doors and doors in watertight bulk- 
heads which require to be closed once a certain 
temperature value or once a certain water level has 
been reached in the vicinity of the door. Another 
type of equipment to which the present invention is 
particularly applicable as a securing arrangement 
especially in the case of the design described as 
an illustrative embodiment, is life-rafts, for the pur- 
pose of securing them. The 
'sjosakerhetsforeskrifterna' (the Maritime Safety 
Regulations) stipulate that vessels of a certain size 
shall be equipped with life-rafts which are lashed to 
the superstructure of the vessel. In the event of the 
vessel sinking, the lashing must be released once 
the life-raft has come beneath the surface of the 
water, whereupon the life-raft will float to the sur- 
face. A securing arrangement for this purpose shall 
be capable of being loaded with a certain force, 
which arises in the lashing arrangements, and shall 
be equipped with a tripping device which, as it 



reaches a certain depth beneath the surface of the 
water, will trip the arrangement whilst it is loaded 
with the aforementioned forces so as to release the 
lashing. 

5 An arrangement of this kind shall not only 
contain a robust arrangement for absorbing the 
aforementioned forces and exhibiting a reliable trip- 
ping function. It shall also contain a sensitive ac- 
tuating mechanism which shall react to the small 

70 differences in force which occur when the state 
changes from normal to critical. In other words, the 
actual tripping arrangement must on the one hand 
be so arranged as to absorb large forces, and on 
the other hand be capable of being actuated by 

75 small forces, which poses certain problems. 

Trippable securing arrangements for life-rafts 
are subject to the requirement that they shall be 
inspected at regular intervals. This involves a not 
insignificant level of cost. If the manufacturing cost 

20 of an arrangement of this kind could be brought 
down to a sufficiently low level by appropriate 
design, then it is conceivable that the regular re- 
placement and discarding of the old securing ar- 
rangement would result in a lower cost than inspec- 

25 tion with the associated testing and, where neces- 
sary, reconditioning. 

The present invention has as its object to make 
available a securing arrangement of the kind de- 
scribed which is able to absorb large forces, but for 

30 which the necessary tripping force is small in spite 
of this. 

Another object of the Invention is to make 
available an arrangement which is suitable for use 
in conjunction with life-rafts as described above, for 
35 instance, said arrangement being simple and ro- 
bust at the same time as it exhibits a reliable 
function. 

A further object of the invention is to make 
available a securing arrangement which is so sim- 

40 pie and which can be manufactured with such 
efficient means that its manufacture can be 
achieved at a lower cost than that of inspection, 
testing and, where necessary, reconditioning in 
those cases in which regular examination is stipu- 

45 iated. 

Illustrated in the accompanying drawing is an 
embodiment of the invention which is described 
below. Fig. 1 shows a section through the centre of 
the arrangement; Fig. 2 shows a view of a part of 
so the arrangement; Fig. 3 shows a perspective exter- 
nal view of the arrangement, and Fig. 4 shows a 
diagrammatic view of the arrangement installed 
ready for use in conjunction with life-rafts. 
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According to -the Figures the arrangement, 
which is identified as a whole by the reference 
designation 1, exhibits an external form consisting 
of a cylindrical container 2 along the one side of 
which there extends a longitudinal section 9 with a 
projecting part 5, from which there extend in both 
directions and parallel with the axis of the container 

2 two cylindrical protrusions 3 and 4. Two sections 
6 and 7 of a cable 8 extend outwards from the 
protrusions 3 and 4 through holes in same. 

As will be appreciated from the sectioned view 
in Rg. 1 ? the container 2 is in the form of a bowl- 
shaped component 15 and a bottom component 
16, with the actual bottom of the container having 
the form of a component 17, whilst the rest of the 
bottom component forms the part 9, the protrusions 

3 and 4 and the projecting part 5 in a single piece. 
The bowl-shaped component 15 exhibits, an inner 
cylindrical wall 18 and a roof 19. A chamber 21 is 
formed in this way. On the opposite side in relation 
to the roof 19 the chamber 21 is bounded by a 
membrane 20 made of a soft, flexible material such 
as rubber sheeting. There extends through the rub- 
ber sheeting a central pin 22, one part 23 of wTiich, 
situated indide the chamber 21, is provided with a 
guide 24 which interacts with a guide spindle 25 
attached to the roof 19. There extends out from the 
other side of the membrane 20 a part 26 of the 
spindle 22, which is introduced through a hole 27 
in the aforementioned bottom component 17. The 
part 23 of the spindle 22 holds a disc 28 made of a 
rigid material, the edge of which ends at a certain 
distance from the wall 18. 

The membrane 20 is secured aJong its circular 
edge by its edge part being clamped between the 
bowl-shaped component 15 and the bottom com- 
ponent 16 by these components being held to- 
gether by means of a ring of screws or some other 
fastening. The bottom component 17 is provided 
with a recess 30, down into which, as will be 
appreciated from Rg. 1, the membrane can be 
flexed by pressure from the plate 28, the diameter 
of which is smaller than that of the recess. The 
pressure is provided by means of a coil spring 31 
which is tensioned between the plate 28 and the 
roof 19. The recess 30 forms a chamber 34 on the 
side of the membrane facing the bottom compo- 
nent 16. This chamber is referred to as the pres- 
sure chamber in accordance with the following. The 
pressure chamber 31 is connected to the surround- 
ings by means of holes 32. The chamber 17, on 
the other hand, does not have any direct connec- 
tion with the surroundings. However, in the illustra- 
tive embodiment shown here ventilation with a 
limited through-flow is provided by a plug 33 of 
Teflon material which extends through the roof 19. 



This material exhibits the characteristic, for an ap- 
propriate pore size, that air is able to flow through 
it in the presence of a large drop in pressure. The 
material is not made wet by water, however, which 

5 means that a damp environment will not interfere 
with the air flow. 

The spindle 26 extends into an elongated hole 
35 in the bottom component 16. The hole 35 is 
designed to act as a slide for an attachmerrt 36 for 

70 a knife 37. The hole 35 is terminated in the direc- 
tion of the protrusions 3, 4 as a hole 39, which 
constitutes the aforementioned hole through which 
the cable 8 extends. The knife attachment 36 can 
be moved forwards and backwards between a posi- 
ts- tion in which the edge 40 of the knife 37 is situated 
outside the area of the hole 39 and a position in 
which the edge of the knife has passed through the 
hole 39 and into a slot 41 in its wall. The knife 
attachment 36 is caused to move in a direction 

20 towards the last-mentioned position by a compres- 
sion spring 42 which extends Tnto the hole 35 and 
makes contact not only with the knife attachment 
36, but also with an end piece 44 which is secured 
directly in line with the hole 35 by dowels 45 or 

25 some other means of attachment. 

• The knife attachment 36 and thus the knife 37 
can be secured in the first position outside the area 
of the hole 39, in which position the spring 42 is 
under the greatest tension, by the part 26 of the 

30 central spindle 22 of the membrane in the position 
shown in Rg. 1 extending into a hole 46 in the 
knife attachment 36. As will be appreciated from 
the Rgure, the spring 31 attempts to retain the part 
26 of the spindle in the locking hole 46. 

35 The knife attachment 36 is shown separately in 

Rg. 2. Because the hole for the cable 8 and the 

centre of the bowl-shaped component 15 in accor- 
dance with Rg. 3 are off-set, the. hole 27 for the 
spindle 26 and the knife 37 will also be off-set This 

40 is also true of the spring 42, which rests against 
the edges 38 and 47 on both sides of the tongue 
shown on the knife attachment 

The position illustrated in Rg. 1 constitutes the 
untripped position of the arrangement in which the 

45 arrangement can execute its securing function. The 
cable 8 is used for securing purposes in this case. 
If it is assumed that the arrangement is to be used 
for holding a life-raft 50, securing will be achieved 
by a cable 51 extending around the raft and to the 

so attachments 52, 53 on the vessel. (It is assumed 
that the raft 50 is resting in a cradle or similar, and 
that the attachments 52, 53 are secured to the 
deck of the vessel or to the superstructure of the 
vessel). The cable which extends around the raft 

55 consists of a cable 54 which runs from the attach- 
ment 52 and a sling which consists of the cable 8. 
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The sling consisting of the cable 8 is secured to 
the cable 54 and to the attachment 53 by means of 
a cable link 55 and 56. A similar cable link 57 holds 
together a thin cable 58 and a tripping cable 59. 
The cable 58 extends in turn between the links 57 
and 56 and is secured in this way to the attach- 
ment 53. The cable 58 is described as being a thin 
cable, and the other cables are thus thicker and are 
designed to withstand the stresses which arise, 
whereas the cable 58 is a so-called 'weak link' 
intended to break in a certain situation, as indicated 
beiow. At least the cable 55 is so arranged as to be 
capable of being released manually. The tripping 
cable 59 is attached to the raft and to a valve in 
same which opens a gas cylinder so that the 
inflatable float is filled. 

In the event of the vessei to which the raft is 
attached sinking without anyone having succeeded 
in releasing the raft manually, the securing arrange- 
ment will accompany the vessel below the surface 
of the water. Water is then able to find its way 
through the hole 32 and into the pressure chamber 
34. The chamber 21, on the other hand, will be 
closed; as has already been mentioned, the plug 
33 will not allow any water to enter. The membrane 
20 will thus be influenced unilaterally by the water 
pressure on the side which faces towards the pres- 
sure chamber 34. Once the depth of water as the 
vessel sinks becomes so great that the water pres- 
sure overcomes any frictional forces which are 
present, in particular the frictional forces between 
the part 26 of the spindle and the walls in the hole 
46 through the pressure of the spring 42 and the 
force exerted by the spring 31 and the air pressure 
inside the comparatively large chamber 21, the 
membrane 20 will move to a position further inside 
the chamber 21 . It does not require to be stretched 
for this purpose, since in its initial position It 
formed a fold between the edge of the disc 28 and 
the outer edge of the recess 30. By reversing this 
fold the membrane is afforded sufficient movement 
for the part 26 of the spindle to be moved out of 
the hole 46 in the knife attachment 36. In this way 
there is no longer anything to prevent the knife 
attachment 36 together with the knife 37 from be- 
ing thrown forwards by the compression spring 42 
into their second position with the edge 40 of the 
knife in the slot 41 . Since it passes straight through 
the hole 39, the cable 8 will be cut. The lashing of 
the raft is released in this way, and the raft will float 
to the surface because it exhibits a certain buoy- 
ancy. 

The lashing is, however, executed in such a 
way that the tripping cable 59 will be retained on 
the vessel by means of the thin cable 58. As has 
already been mentioned, the cable 59 will in this 



case trip the gas filling arrangement, and the raft 
will be filled and will achieve full buoyancy. Once 
the cable has been extended, the buoyancy of the 
raft will cause it to pull off the thin cable 58, and 

6 the raft will then be fully released from the vessel. 

If the life-raft is to be released manually, whilst 
the vessel is still afloat the link 55, which may be 
executed in the form of a shackle, for example, is 
opened. The raft can now be thrown into the water. 

70 The cable 59 is secured in this case, too, but by 
means of the sling consisting of the cable 8 without 
imposing a strain on the thin cable 58. The filling of 
the raft with gas is tripped in this way, although it is 
prevented from floating away from the vessel be- 

75 cause it is secured to the attachment 53 via the 
cable 59 and the sling consisting of the cable 8. if, 
however, the vessel were to sink before the raft 
had been successfully released, which can take 
place, for example, by opening the link 57, the 
. 20 securing arrangement 1 will be tripped and the 
sling consisting of the cable 8 will be opened, so 
that a strain is imposed on the thin cable 58. As 
will have already been appreciated, this is so 
. dimensioned that it will rupture, so that the raft 
. 25 cannot be taken down with the vessel. 

During the period for which the arrangement 
executes its securing function on a vessel, it is 
exposed to varying weather conditions and varying 
temperatures. If the chamber 21 were to be entirely 

30 closed, this would give rise to varying air pressure 
inside it. This would mean that a negative pressure 
effect could be produced on the side of the mem- 
brane 20 facing the chamber 21, which could, 
under the most unfavourable circumstances, cause 

35 the arrangement to trip. This is prevented, how- 
ever, by the fact that pressure equalization is abfe 
to take place slowly via the material of the plug 33. 
As has already been mentioned, the plug will not 
allow water to pass through it, for which reason 

40 water pressure can never occur on both sides of 
the membrane. 

The arrangement can be manufactured in an 
efficient fashion essentially in plastic. It does not 
require any precision components, and it is not 

45 fitted with a sensitive locking mechanism. It is 
accordingly capable of being manufactured at such 
a low price that it can be replaced in a maritime 
context at a lower cost than that for inspection, 
testing and reconditioning. 

so The arrangement has been illustrated and de- 
scribed as being suitable for securing life-rafts and 
for their release as a result of increasing water 
pressure. It is, however, possible within the scope 
of the following Patent Claims to execute the ar- 

55 rangement for other purposes, too, without depart- 
ing from the idea of invention. It can thus be 
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applied to pipework systems for the tripping of one 
or other function in the event of changes in pres- 
sure beyond a certain limit In this case the cham- 
ber 34 can be used to provide positive pressure, or 
the chamber 21 can be used for monitoring nega- 
tive pressure. Units of physical influence other than 
pressure can also be utilized to trip the arrange- 
ment for example temperature by the use of bi- 
metal strips or pressure transducers. The arrange- 
ment can also be executed for manual tripping. In 
this case the lock for the knife can be tripped 
mechanically, pneumatically, hydraulicaliy or elec- 
trically. 

Claims 

1 . A securing arrangement so executed as to be 
tripped for release on actuation for the purpose of 
changing the state or of enabling a change in the 
state of an attached item of equipment and com- 
prising connection devices for the equipment 
which is so arranged by means of a loadable link - 
(8) as to hold the equipment in a securing position, 
and which is so arranged by means of a tripping 
arrangement (36, 37, 42) by breaking the Jink as to 
release the equipment on the pre-determined ac- 
tuation of an actuating arrangement (20, 32) by 
.means of a specific factor such as a change in 
pressure, characterized in that the link to the 
connection device for the equipment consists of a 
device which is capable of being cut through, such 
as a cable (8), in that the tripping arrangement 
comprises a knife (36, 37) provided with an edge 
so arranged as to be moved by the effect of the 
force of at least one tensioned spring (42) from a 
first position away from the path (39) of the cable 
in the arrangement to a second position in the area 
of the path of the cable, so that the latter is cut 
through as the knife moves from the first position 
to the second position, and in that the actuating 
arrangement (20, 32) is so arranged as to hold the 
knife in its first position by means of a locking 
arrangement (26), and as to release the knife so 
that it will adopt its second position on actuation by 
means of said factor. 



2. A securing arrangement according to Patent 
Claim 1, characterized in that the actuating ar- 
rangement (20, 32) is so arranged as to be ac- 
tuated by a pressure and comprises a membrane - 

5 (20), piston or similar connected to a pressure 
chamber (31), said membrane or similar being at- 
tached to a locking element (26) belonging to the 
locking arrangement which engages in the knife - 
(36. 37) in such a way that the latter is held in its 

10 first position when a first pre-determined level of 
pressure is present inside the chamber, whereas 
when a pre-determined second level of pressure is 
present inside the chamber the locking element - 
(26) will be moved by the membrane or similar to a 

75 releasing position in relation to the knife, so that 
the latter is moved to its second position by the 
force of the spr ing (42). 

3. A securing arrangement according to Patent 
Claim 2, characterized in that the knife (36, 37) 

20 . has provided for it a slide (35) in which it can be 
moved in an essentially rectilinear sense between 
its two positions, in that the knife comprises a slide 
piece (36) arranged in the slide which is provided 
with a recess (27) for the locking element (26), in 

25 that the locking element is so arranged as to be 
capable of moving essentially at right angles to the 
longitudinal sense of the slide and. is attached to 
said membrane (27),- piston or similar device, said 
device being situated inside a chamber (15) which 

30 the device divides into two cavities (21, 34), of 
which one (34) is situated immediately adjacent to 
the slide and is intended to absorb said actuating 
pressure, whilst the other cavity (21) contains air 
and is afforded, for instance by means of a filter - 

35.. (33), with reduced .communication with the sur- 
roundings, so that when the intended tripping pres- 
sure level is reached, the device will be forced by 
the effect of a spring (31) in a direction away from 
the slide and in a direction towards the second 

40 cavity (18) and will move the locking element (26) 
out of the recess (27) in the slide piece (36) so that 
it is released and moves the knife (37) to its 
second position under the effect of said spring - 
(42). 

45 
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